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(54) Paper-Like materials processing apparatus 

(57) A paper-like materials processing apparatus 
brings the speed in the direction for conveying paper- 
like materials by a shift correction roller for moving pa- 
per-like materials at an angle based on a shift amount 
crossing the conveying direction of paper-like material 
agree with the conveying speed by a conveying mech- 
anism. 
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Description 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application is based upon and claims the 
benefit of priority from the prior Japanese Application 
No. 2001 -290257, filed on September 21 , 2001 ; the en- 
tire contents of which are incorporated herein by refer- 
ence. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a paper-like 
materials processing apparatus which processes pa- 
per-like materials taken out on a conveying path by de- 
tecting their features and, more particularly, to a ban- 
knote receiving machine which takes out banknotes one 
by one on a conveying path, conveys, detects features 
such as kinds and directions of banknotes, uniformly ar- 
ranges the front/back and the top/bottom and accumu- 
lates them by kind. 

[0003] A banknote receiving apparatus is so far 
known as a paper-like materials processing apparatus. 
For example, plural kinds of banknotes are collectively 
inserted into this banknote receiving apparatus in mix 
and these inserted banknotes are taken out on a con- 
veying path one by one, its feature is detected and the 
front/back and the top/bottom are arranged uniformly 
and accumulated by kind. 

[0004] However, a banknote size differs according to 
kind and the feature position also differs depending on 
kind. Therefore, depending on the position of a detecting 
portion arranged for detecting banknote features, the 
detecting portion may not oppose to the feature portion 
and there may be banknotes of which features cannot 
be detected precisely. Because of this, in a conventional 
apparatus, many detectors are provided in the cross di- 
rection of a conveying path so that the features of ban- 
knotes are detected precisely even when the feature 
portion passes any position. Accordingly, there were 
such problems that it became necessary to provide 
many detectors, the structure of apparatus was compli- 
cated and the manufacturing cost was increased. 
[0005] Furthermore, in a conventional apparatus 
there were such problems that when the banknote con- 
veying posture was tilted to the conveying path 
(skewed) and/or one-sided (shifted) to the cross direc- 
tion of the conveying path, banknotes were conveyed 
on the conveying path in such a improper posture and 
the feature detecting accuracy of banknotes by the de- 
tector further dropped. 

[0006] So, as disclosed in U.S. Patent Application No. 
09/899,851 (Filed on July 9, 2001 ), an apparatus to cor- 
rect the shift of banknotes before correcting the skew by 
correction rollers is proposed. 

[0007] That is, as a method to correct the banknotes 
that are being conveyed in the state shifted by a certain 
distance from the conveying center in a conveying de- 



vice, the Swing Arm Roller (hereinafter, abbreviated as 
SAR) method is proposed. In this SAR method, the ro- 
tary shaft (the driving shaft) of the SAR is set vertically 
to the conveying plane at the conveying center of the 

5 apparatus. At the time of shift correction, this SAR is 
held around the rotary shaft at a certain angle and cor- 
rects the shift of banknotes when passing the SAR. So, 
the SAR is set at an angle to the conveying direction so 
that the shifted amount of banknotes becomes zero (0) 

10 at the moment when banknotes pass the SAR and be- 
come free from the force from the SAR. 
[0008] That is, in this method for correcting the ban- 
knote position shift, the banknotes shift is corrected by 
tilting the correction arm by a measured amount of the 

15 shift (distance) of the banknote position from the ban- 
knote center added with the length of banknotes in the 
shorter direction. This position shift is corrected while 
maintaining a skew angle. 

[0009] However, according to this proposed method, 
20 the shift is corrected by contin uously rotating the correc- 
tion arm roller at a fixed speed. In this method, when the 
correction arm is tilted, the speed of the correction arm 
roller in the conveying direction drops according to a tilt- 
ing angle of the correction roller and there is such a prob- 
es lem that when a banknote is taken in the correction arm 
roller, the speed drops in a moment, the collision phe- 
nomenon is caused and the posture (tilt) of a banknote 
may possibly be changed. 

[0010] In addition, the posture and skew of each of 

30 the banknotes taken in the posture correction device are 
corrected while the swing angles of the position shift cor- 
rection arm and the skew correction arm are swung to 
proper swing values in order. Each of the correction 
arms has an actual swing time and the driving operation 

35 of the correction arms must be finished to the correction 
angle before a banknote to be corrected enters into the 
correction arm. The correction arms need a time for the 
driving operation and it is limited to correct two sheets 
of banknote taken out closely. Banknotes closely taken 

40 in closely in excess of this limitation are not corrected 
and it is therefore necessary to prohibit the correction. 
When the correction arms are kept at the same posi- 
tions, there was a problem that the position shift might 
be more expanded if the correction arms are in the tilted 

45 state. 

BRIEF SUMMARY OF THE INVENTION 

[0011] An object of the present invention is to provide 
so a paper-like materials processing apparatus that is ca- 
pable of bringing the velocity of the position correcting 
roller for moving paper-like materials at an angle based 
on the amount of position shift crossing the conveying 
direction of paper-like material in accord with the con- 
55 veying velocity by the conveying means and preventing 
the posture of paper-like materials from changing by the 
position correction roller. 

[0012] According to the present invention, a paper- 
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like materials processing apparatus is provided. This 
paper-like materials processing apparatus comprises: 
conveying means for conveying paper-like materials 
along a conveying path; first detecting means for detect- 
ing a shift amount of paper-like materials being con- 5 
veyed by the conveying means in the direction crossing 
the conveying direction; moving means provided at the 
latter stage of the detecting means on the conveying 
path, provided with a supporting arm supported at the 
center of the conveying path and shift correction rollers 10 
proved to this supporting arm for moving paper-like ma- 
terials being conveyed by the conveying means in the 
direction crossing the conveying path; first calculating 
means for calculating a driving angle of the support arm 
based on a shift amount from a prescribed position de- *5 
tected by the first detecting means; second calculating 
means for calculating number of revolutions of the shift 
correction rollers so that a speed component out of the 
peripheral speed of the shift correction rollers in the con- 
veying direction of paper-like materials becomes equal 20 
to a conveying speed by the shift correction rollers; sup- 
port arm rotating means for rotating the support arm of 
the moving means based on the driving angle calculated 
by the first calculating means; correction roller rotating 
means for rotating the shift correction rollers of the mov- 25 
ing means based on the number of revolutions calculat- 
ed by the second calculating means; and first correcting 
means for correcting the shift from a prescribed position 
of the paper-like materials by moving the paper-like ma- 
terials that are conveyed by the conveying means in the 30 
direction crossing the conveying path in the state with 
the support arm of the moving means rotated in the di- 
rection crossing the conveying path by the support arm 
rotating means and in the state with the shift correction 
rollers of the moving means being rotated at the number 35 
of revolutions by the correction roller rotating means. 
[0013] Further, according to the present invention, a 
paper-like materials processing apparatus is provided. 
This paper-like materials processing apparatus com- 
prises: conveying means for conveying paper-like ma- *o 
terials in order consecutively along a conveying path; 
first detecting means for detecting shift amounts of pre- 
ceding paper-like materials conveyed in order by the 
conveying means to either left and right directions cross- 
ing the conveying direction, skew amounts in the direc- *s 
tion crossing the conveying direction of paper-like ma- 
terials, and a gap of preceding and current paper-like 
materials; first correcting means for correcting the shift 
and skew in the direction crossing the conveying direc- 
tion based on the shift and skew amounts detected by so 
the detecting means for the preceding and current pa- 
per-like materials when a gap between the preceding 
and current paper-like materials detected by the first de- 
tecting means is more than a prescribed gap; and pro- 
hibiting means for prohibiting the correction of shift and ss 
skew for the preceding and current paper-like materials 
being conveyed by the conveying means when a gap 
between the preceding and current paper-like materials 



detected by the first detecting means are less than the 
prescribed gap. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] 

FIG. 1 is a schematic diagram showing the internal 
structure of a banknote receiving machine for ex- 
plaining an embodiment of the present invention; 
FIG. 2 is a perspective view showing a posture cor- 
rection device incorporated in the banknote receiv- 
ing machine shown in FIG. 1 ; 
FIG. 3 is a sectional view showing the internal struc- 
ture of the posture correction device shown in FIG. 
2; 

FIG. 4 is a plan view for explaining the structure of 
the posture correction device. 
FIG. 5 is a schematic diagram for explaining the 
structure of a posture detecting sensor incorporated 
in the posture correction device shown in FIG. 2; 
FIG. 6 is a block diagram of a control system for 
controlling the operation of the banknote receiving 
machine; 

FIG. 7 is a diagram for explaining the correcting op- 
eration by a first correcting portion of the posture 
correction device; 

FIG. 8 is a flowchart for explaining the correcting 
operation by the first correction portion of the pos- 
ture correction device; 

FIG. 9 is a plan view for explaining the correction 
process by the posture correction device; 
FIG. 1 0 is a flowchart for explaining the judging op- 
eration of the posture correction; 
FIG. 11 is a plan view for explaining the state of ban- 
knotes successively conveyed to the posture. cor- 
rection device 

FIG. 1 2 is a diagram for explaining the state of ban- 
knotes successively conveyed to the posture cor- 
rection device; and 

FIG. 1 3 is a flowchart for explaining the judging op- 
eration of the posture correction. 

DETAILED DESCRIPTION OF THE INVENTION 

[0015] A preferred embodiment of the present inven- 
tion will be described below in detail referring to the 
drawings. 

[0016] FIG. 1 shows a schematic structure of a ban- 
knote receiving machine 1 (a paper-like document 
processing apparatus) involved in the embodiment of 
the present invention. The banknote receiving machine 
1 receives banknotes P in plural kinds of money and dif- 
ferent sizes ) inserted collectively in mix, classifies and 
accumulates by uniformly arranging the front/back, and 
has a function to band a specific kind of banknote only 
for every prescribed number of sheets with a paper strip. 
[0017] The banknote receiving machine 1 has a hous- 
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ing 2 that is the outer block of the machine. In the 
stepped part at the right side of the housing, there is 
provided an insert port 3 into which plural banknotes P 
in the state accumulated and stacked in the face direc- 
tion are inserted collectively in the erected state. Ban- 
knotes P have the front and reverse sides and the top 
and bottom edges extending along the longitudinal di- 
rection, and are inserted into the insert port 3 in the pos- 
ture of the top or bottom edge facing downward. The 
insert port 3 has a stage 3a that aligns all banknotes P 
by contacting the top or bottom edges of the banknotes. 
At the right side of the insert port 3 in FIG. 1, there is 
provided a backup plate 4 in the erected state in the ver- 
tical direction to the stage 3a. This backup plate 4 is pro- 
vided movably in the leftward direction along the stage 
3a by the force of a spring 5. 

[001 8] Plural banknotes P inserted into the insert port 
3 in the erected state are pressed in the face direction 
of the banknotes by the backup plate 4 and moved left- 
ward in the figure. Hen, the banknotes P at the left end 
are pressed against a set of take-out rollers (the take- 
out port) arranged in the state vertically adjacent each 
other at the left side. When the take-out rollers 6 are 
rotated in the prescribed direction, the banknotes insert- 
ed into the insert port 3 in the erected state are taken 
out on a conveying path 7 in order from the banknote P 
at the left end. The banknotes P taken out on the con- 
veying path 7 are conveyed in the shorter direction with 
the top or the bottom in the lead. At this time, the front 
and reverse sides of banknotes are not uniformly ar- 
ranged. In this embodiment, the banknotes P are taken 
out downward from the insert port 3. 
[0019] The conveying path 7 is defined by conveying 
belts 8 and 1 0 extended above and below the conveying 
path 7 to endlessly run along the conveying direction. 
The conveying belts 8 and 10 are routed through plural 
rollers provided in the cross direction (the banknote sur- 
face direction). On the conveying path 7, there is pro- 
vided a posture correction device 1 1 (will be explained 
later in detail) for automatic correcting the shift and the 
skew of the taken out banknotes P. 
[0020] Ahead the conveying path 7 that is bent up- 
ward by the conveying belts 8 and 1 0, there is a detector 
for detecting features of banknotes P such as kind, front/ 
back, top/bottom, presence of dirt, tear or break. The 
detector 12 reads various kinds of information from the 
surfaces of banknotes P conveyed on the conveying 
path 7, logically calculates read information, compares 
them with reference information, and detects such fea- 
tures of banknotes P described above. 
[0021] Banknotes P are inserted into the insert port 3 
in the state of front/back and top/bottom not uniformly 
arranged and therefore, when taken out on the convey- 
ing path 7, the front/back and top/bottom of the ban- 
knotes are in the not uniformly arranged state. So, the 
front/back and top/bottom of the banknotes P in plural 
kinds passing through the detector 12 are not uniformly 
arranged. 



[0022] On the conveying path 7 extended to the down- 
stream side of the detector 12, there are provided plural 
gates G1-G9 for selectively switching the conveying di- 
rection of banknotes P based on the result of detection 

5 by the detector 12. 

[0023] Banknotes judged cannot be processed at the 
latter stage, for example, two sheets are taken, largely 
skewed more than a prescribed level, damaged and for- 
gery banknotes judged not proper for circulation (not 

10 limited to banknotes) are conveyed rightward through 
the gate G1 and discharged into a rejection box 1 3. This* 
rejection box 13 is accessible from the outside of the 
housing 2. 

[0024] On the other hand, banknotes P judged proper 
15 for process by the detector 2 are conveyed leftward to 
the gate G2 via the gate G1 . Banknotes passed through 
the gate G1 are in the state wherein the front/back and 
top/bottom are not uniformly arranged as described 
above. When these banknotes P pass through a front/ 
20 back reversing mechanism 1 4 selectively, the front and 
back are uniformly arranged, classified and stacked by 
kind of money. In this embodiment, all banknotes P are 
stacked basically with the front upward. 
[0025] The conveying path at the downstream side of 
25 the gate G2 is branched into two directions. The con- 
veying direction of banknotes P can be selectively 
switched into two directions by selectively switching the 
gate G2 between 2 positions. 

[0026] On one of the conveying path branched at the 

30 downstream side of the gate G2, the front/back revers- 
ing mechanism 14 (the front/back reversing portion) is 
provided for reversing the front/back of banknotes P. 
The conveying path passing through this front/back re- 
versing mechanism 14 is twisted by 18°C around the 

35 center shaft from its entrance to the exit and is formed 
to a twisted conveying path 1 4a. Along the twisted con- 
veying path 1 4a, a pair of conveying belts 1 5 and 1 5 are 
provided in the twisted state with both surfaces contact- 
ed each other. Further, the other conveying path 

40 branched at the downstream side of the gate G2 is a 
conveying path 16 for only passing banknotes P. 
[0027] The front/back of banknotes P sorted by the 
gate G2 and conveyed through the twisted conveying 
path 14a are reversed here. 

45 [0028] The banknotes passed through the front/back 
reversing mechanism 1 4 and the banknotes P conveyed 
on the conveying path 1 6 without passing the front/back 
reversing mechanism 14 are conveyed into the gate G3 
via a joining portion 18. The length of the conveying path 

so 16 is set so that a processing time of the banknotes P 
conveyed to the joining portion 1 8 after passing the gate 
G2 via the front/back reversing mechanism 14 and a 
conveying time of the banknotes P to the joining portion 
1 8 on the conveying path 1 6 become equal to each oth- 

55 er. Thus, the banknotes P conveyed through the front/ 
back reversing mechanism 14 and the banknotes P con- 
veyed on the conveying path 1 6 will pass the joining por- 
tion 18 at the same timing and all banknotes P can be 
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processed at the same condition irrespective of the type 
of process. 

[0029] The conveying path at the downstream side of 
the gate G3 is branched into two directions and the con- 
veying direction of banknotes P can be selectively 
changed to two directions by selectively switching the 
gate G3 between two positions. 

[0030] One of the conveying path branched rightward 
in the figure at the downstream side of the gate G3 forms 
a horizontal conveying path 1 9 extending almost in the 
horizontal direction above plural accumulating portions 
20-25. Above the horizontal conveying path 19, five 
gates G5-G9 are provided for sorting and accumulating 
conveyed banknotes P into one of six accumulating por- 
tions 20-25. 

[0031 ] Banknotes P selectively sorted by the gate G5 
at the most upper stream side of the horizontal convey- 
ing path 19 are accumulated in the accumulating portion 
20. Banknotes P selectively sorted by the gate G6 are 
accumulated in the accumulating portion 21 . Banknotes 
P selectively sorted by the gate G7 are accumulated in 
the accumulating portion 22. Banknotes P selectively 
sorted by the gate G8 are accumulated in the accumu- 
lating portion 23. Banknotes selectively sorted by the 
gate G9 are accumulated in the accumulating portion 
24 or 25. 

[0032] At the position branched leftward at the down- 
stream side of the gate G3, an accumulating portion 27 
of a banding device 26 is provided. This banding device 
forms a bundle of banknotes P by stacking, for example, 
100 sheets and binding them with a paper strip. Ban- 
knotes of specific kind of money assigned for banding 
with a paper strip are sent (accumulated) to the accu- 
mulating portion 27 according to a rule that is described 
later. On the other hand, banknotes P other than the 
banknotes of specific kind of money are accumulated in 
the accumulating portions 20-25 described above. 
[0033] The banknotes P accumulated in the accumu- 
lating portion 27 through the gate G3 are sent into a 
banding portion 29 by a supply portion 28 and banded 
with a paper strip supplied from a strip supply portion 
29a. The bundles of banknotes banded for every pre- 
scribed number of banknotes are carried out to the out- 
side of the apparatus by a conveyor (not shown). 
[0034] Further, the banding portion 29 receives ban- 
knotes P in prescribed number of sheets accumulated 
in the accumulating portion 27 and forms a bundle by 
banding banknotes in prescribed number of sheets by 
winding a paper strip on the banknotes along its shorter 
direction. 

[0035] Next, the posture correction device 11 de- 
scribed above will be explained in detail referring to FIG. 
2 through FIG. 4. 

[0036] The posture correction device 1 1 has a posture 
detecting sensor 70, first and second correction mech- 
anisms 32 and 33 along the conveying direction of ban- 
knotes P (the direction shown by the arrow T in the fig- 
ures). The posture detecting sensor 70 detects the con- 



veying state of banknotes P conveyed into the posture 
correction device 11 through the conveying path 7. The 
first and second correction mechanisms 32 and 33 are 
mounted on a base plate 31 erected at the rear side of 
5 the apparatus along the conveying path 7. The first and 
second correction mechanisms 32 and 33 are almost in 
the same structure. Therefore, the first correction mech- 
anism 32 will be explained representatively and the ex- 
planation of the second correction mechanism 33 will 
10 be omitted here. 

[0037] The first correction mechanism 32 has a sup- 
port frame 34 with both ends of long and narrow plate 
member bent by nearly right angle to the same side. 
That is, the support frame 34 has a frame base portion 
15 34a that is longer than the longer side of largest ban- 
knote conveyed on the conveying path 7 and two side 
walls 34b and 34b bent nearly by a right angle from both 
sides of the frame base portion 34a. 
[0038] Between two side walls 34b and 34b, a drive 
shaft 35 that is a support arm (an correction arm) is put 
over via bearings 36 and 36. The drive shaft 35 is pro- 
vided with two rubber rollers (correction arm rollers) 37a 
and 37b. On the outer surfaces of two rubber rollers 37a 
and 37b are formed with rubber material in order to in- 
crease a friction force. Above these rubber rollers 37a 
and 37b, corresponding two rubber rollers 38a and 38b 
are kept in contact with them. These rubber rollers 38a 
and 38b are installed to the shaft 40 via a bearing 39. 
Both ends of the shaft 40 are fitted into a slot 41 formed 
on the side walls 34b and 34b of the support frame 34 
and pressed downward by a spring 42 provided on the 
outside of the side walls 34b and 34b. That is, two rubber 
rollers 38a and 38b are pressed against the correspond- 
ing two rubber rollers 37a and 37b, and four rubber roll- 
ers 37a, 37b, 38a and 38b function as correction rollers. 
[0039] The rubber rollers 37a, 37b, 38a and 38b are 
nested between 3 pairs of conveyor belts 49a, 49b and 
49c extending along the conveying path 7 by passing 
through the posture correction device 11. That is, the 
rubber roller pair 37a and 38b are arranged between the 
first and second conveyor belt pair 49a, 49b, and the 
rear side roller pair 37b and 38b of the apparatus are 
arranged between the first and the third conveyor belt 
pair 49a and 49c. 

[0040] Further, three sets of conveyor belt pair 49a, 
49b and 49c are provided over the overall length of the 
conveying path 7 extending passing through the ban- 
knote receiving machine 1 . These conveyor belt pair are 
opposed to clamp the conveying path 7 from the upper 
and lower sides and wound round the rollers (not shown) 
and function as the conveying portion of this invention. 
[0041] More in detail, the first conveyor belt pair 49a 
at the center are extending on the center line 7a of the 
conveying path 7 at the upper and lower surface sides 
of the conveying path 7. They are contacted each other 
at the faces by way of the conveying path 7, and defines 
the upper and lower sides of the conveying path 7 jointly 
with the second and third conveyor belt pair 49b and 
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49c. Further, two rubber rollers 37a and 37b are ar- 
ranged at the under surface side of the conveying path 
7 and other two rubber rollers 38a and 38b are arranged 
at the top side of the conveying path 7, and the convey- 
ing path 7 is defined between these two sets of rubber 
rollers 37a, 37b, 38a and 38b. 

[0042] To a drive shaft 35 installed in the direction 
crossing the conveying path 7 under its lower side, a 
bevel gear 50 is installed. This bevel gear 50 is provided 
between the rubber rollers 37a and 37b and engaged 
with another bevel gear 51 . The bevel gear 51 is fixed 
to the top of a drive shaft 44 that is extended almost in 
the vertical direction as shown in detail in FIG. 3. Further, 
the top of the drive shaft 44 is facing the central portion 
of the drive shaft 35 equipped with the rubber rollers 37a 
and 37b. 

[0043] The drive shaft 44 is inserted into a cylindrical 
shaft 43 provided to it and is held rotatably by an upper 
bearing 52 and a lower bearing 53. The lower bearing 
53 is installed at the inside of a pulley 45 that is fixed to 
the cylindrical shaft 43. Further, a pulley 64 is installed 
near the lower end of the drive shaft 44 via a one-way 
clutch 55. The pulley 64 is connected with the rotary 
shaft of a stepping motor 54 via a belt 62 and a pulley 63. 
[0044] When the stepping motor 54 is driven to rotate, 
a driving force is transmitted to the drive shaft 44 via the 
plley 63, the belt 62 and the pulley 64 and the drive shaft 
44 is rotated. The drive shaft 44 rotates only in one di- 
rection by the action of the one-way clutch 55. When the 
drive shaft is rotated in a prescribed direction, a bevel 
gear 51 attached to its top is rotated and the drive shaft 
35 is rotated via the bevel gear 50. When the dive shaft 
35 is rotated, two rubber rollers 37a and 37b are rotated 
and two rubber rollers 38a and 38b that are contacted 
under pressure to these rubber rollers 37a and 37b are 
also rotated. Thus, when four rubber rollers 37a, 37b, 
38a and 38b are rotated, a banknote P is clamped in 
two nips between the rubber rollers and conveyed along 
the conveying path 7. Further, the force of the spring 42 
is set so that the banknote clamping force of the rubber 
rollers 37a, 37b, 38a and 38b of the posture correction 
device 11 becomes stronger than the banknote clamp- 
ing force of the conveyor belts 49a-49c. 
[0045] On the other hand, the cylindrical shaft 43 is 
held rotatably in a nearly cylindrical housing 56. The top 
of the cylindrical shaft 43 is fixed to the central portion 
of the frame base portion 34a of the support frame 34 
by two screws 43a. To the pulley 45 fixed at the lower 
end portion of the cylindrical shaft 43, the rotary shaft of 
the stepping motor 48 is connected via a belt 46 and a 
pulley 47. The housing 56 holding the cylindrical shaft 
43 rotatably is fixed to the base plate 31 via a nearly 
rectangular plate 58. This plate 58 is fixed to the base 
plate 31 in the cantilever state. 

[0046] Further, there is provided a sensor 59a on the 
base plate 31 for detecting the home position of the first 
correction mechanism 32. The support frame 34 is pro- 
vided with a detected member 60 for shading the light 



of the sensor 59a in the rotation projecting from the 
frame. That is, when the light from the sensor 59a is 
shaded by the detected member 60, the stepping motor 
48 is stopped to run and the first correction mechanism 
5 32 is arranged at the home position. The home position 
refers to the posture where the rotary shafts of the rub- 
ber rollers 37a, 37b, 38a and 38b become orthogonal to 
the conveying direction. 

[0047] Further, two sensors 59b and 49c are provided 

10 on the base plate 31 in addition to the sensor 59a for 
detecting the detected member 60 when the first correc- 
tion mechanism 32 rotates by a prescribed angle in both 
directions from the home position (SEE fig. 4). These 
two sensors 59b and 59c are provided for detecting the 

15 run out position of the first correction mechanism 32. 
The run out position refers the positions of both ends of 
the rotating range of the first correction mechanism 32. 
Further, these three sensors 59a. 59b and 59c are com- 
posed of photo-interrupters, etc. that are turned on/off 

20 when the light is intercepted by the detected member 60. 
[0048] Then, when the stepping motor 48 is driven to 
rotate, the driving force is transmitted via the pulley 47, 
the belt 46 and the pulley 45 and the cylindrical shaft 43 
is rotated. When the cylindrical shaft 43 is rotated, the 

25 support frame 34 fixed to the top of the cylindrical shaft 
43 is rotated; that is, the drive shaft 35 of the first cor- 
rection mechanism 32 is rotated and the directions of 
the rubber rollers 37a, 37b, 38a and 38b are changed. 
Further, the rotating position of the drive shaft 35 of the 

30 first correction mechanism 32 is adjusted to an optional 
position by controlling the number of steps of the step- 
ping motor 48 from the position that is a home position 
when the central sensor 59a detects the detected mem- 
ber 60. 

35 [0049] On the conveying path 7 of the second correc- 
tion mechanism 33, a sensor 82 is provided. This sensor 
82 is for detecting a timing that the leading edge of a 
banknote P passed through the first correction mecha- 
nism 32 passes the sensor 82; that is, a timing that the 

40 banknote P is clamped by the rubber rollers 37a, 38a 
and 37b, 38b of the second correction mechanism 33. 
[0050] A posture detecting sensor 70 has a lumines- 
cent element 71 that is an LED, etc. provided above the 
conveying path 7 and a light receiving element 72 that 

45 is a photo-diode, etc. provided below the conveying path 
7 as shown in FIG. 5. Plural luminescent elements 71 
are arranged side by side in the cross direction (the di- 
rection of the banknote surface) orthogonal to the con- 
veying direction and the same number of light receiving 

50 elements are also provided side by side. These plural 
luminescent elements 71 and light receiving elements 
are positioned so that the passing positions (see FIG. 
4) of plural optical axes of these elements to pass the 
conveying path 7 are aligned in the direction orthogonal 

55 to the conveying direction T. And a banknote P is de- 
tected when the light is intercepted by the banknote P 
conveyed on the conveying path 7. 
[0051] Further, the posture detecting sensor 70 has 
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plural luminescent elements 73 provided below the con- 
veying path 7. These plural luminescent elements 73 in 
the same number of units as the above-mentioned light 
receiving elements 72 are provided in parallel with the 
light receiving elements 72 in one united unit with the 
light receiving elements 72. The lights emitted from 
these luminescent elements 73 are reflected from the 
lower surface of a banknote P being conveyed on the 
conveying path 7 and led to the corresponding light re- 
ceiving elements 72. 

[0052] That is, the posture detecting sensor 70 de- 
tects the leading edge of a banknote P in the conveying 
direction; that is, one of the longer sides of a banknote 
P when the light is intercepted by a banknote P being 
conveyed on the conveying path 7. Then, based on this 
detected result, the length of the longer side, a skew 
angle and a shift amount of the banknote P are calcu- 
lated by a posture correction controller 97. 
[0053] Further, the posture detecting sensor 70 de- 
tects a reflection pattern based on the reflecting light 
from a banknote P and detects a kind, directions of front/ 
back and top/bottom, bending, cut, break, etc. of the 
banknote P from the detected reflection pattern. 
[0054] In this embodiment, the posture detecting sen- 
sor 70 is divided into two parts symmetrically at the cent- 
er line 7a of the conveying path 7 as shown in FIG. 4. 
[0055] Fig. 6 shows a block diagram of a control sys- 
tem for controlling the operation of the banknote receiv- 
ing machine 1 described above. 

[0056] The control system of the banknote receiving 
machine 1 is composed of a controller 90, a memory 91 , 
a judging unit 92, a take-out controller 93, a conveying 
controller 94, a gate controller 95, a banding controller 
96, and the posture control device 11 having a posture 
correction controller 97. 

[0057] The controller 90 controls the entire operation 
of the banknote receiving machine according to a preset 
operation program. 

[0058] The memory 91 is used for storing an operation 
program and data. 

[0059] The judging unit 92 judges whether the ban- 
knotes P can be circulated again, are of specific kind 
designated for banding, and the front/back and top/bot- 
tom of the banknotes P based on the detected result of 
the detector, and outputs the respective judging results 
to the controller 90. 

[0060] The take-out controller 93 rotates the take-out 
rollers 6 under the control of the controller 90. 
[0061] The conveying controller 94 rotates the con- 
veying rollers by the conveying path 8 under the control 
of the controller 90. The conveying controller 94 moves 
and controls 3 pairs of the conveyor belts 49a, 49b and 
49c at a fixed speed. 

[0062] The gate controller 95 drives the gates G1 ~G3 
and G5~- G9 under the control of the controller 90. 
[0063] The banding controller 96 executes the ban- 
didng process under the control of the controller 90. 
[0064] The posture correction controller 97 controls 



the posture correction device 1 1 . A detection signal from 
the posture detecting sensor 70, detection signals from 
the sensors 59a, 59b and 59c of the first correction 
mechanism 32, detection signals from the sensors 59a, 

5 59b and 59c of the second correction mechanism 33 
and a detection signal from the sensor 82 are supplied 
to the posture correction controller 97. 
[0065] Further, the posture correction controller 97 is 
connected with driver circuits 101 and 102 for rotating 

io the stepping motors 48 and 54 of the first correction 
mechanism 32 and driver circuits 1 03 and 1 04 for rotat- 
ing the stepping motors 48 and 54 of the second correc- 
tion mechanism 33. 

[0066] The posture correction controller 97 judges a 
is skew amount (a skew amount in the conveying direction 
of banknote P, a skew angle a [°]) a, a shift amount AS 
from the center position of the conveying path 7 (the 
center line, a prescribed position) 7a [mm] and a length 
of the conveying direction of banknote P (the length of 
20 the shorter side of banknote P [mm]) 1 as the conveying 
state of banknote P conveyed into the posture correction 
device 1 1 through the conveying path 7 according to the 
signals from the posture detection sensor 70 as shown 
in FIG. 4. 

25 [0067] The position correction controller 97 judges the 
shift amount of the conveying position, a skew amount 
and a length of conveying direction of banknote P con- 
veyed according to the detected signals from the pos- 
ture detection sensor 7. The posture detection controller 

30 97 judges the position of the first correction mechanism; 
that is, the current position of the drive shaft 35 accord- 
ing to the detection outputs from the sensors 59a, 59b 
and 59c of the second correction mechanism 33. 
[0068] The posture correction controller 97 calculates 

35 a driving angle of the drive shaft 35 of the first correction 
mechanism using the shift amount of conveying posi- 
tion, the skew amount, the length of conveying direction 
of banknote P and a space between the rubber rollers 
37a and 37b of the first correction mechanism 32 as pa- 

40 rameters based on the shift amount of the conveying 
position, the skew amount and the length of the convey- 
ing direction of banknote P. The rotation of the drive 
shaft 35 is controlled based on this calculated driving 
angle and the current position of the drive shaft 35 of 

45 the first correction mechanism. 

[0069] The posture correction controller 97 calculates 
the number of revolutions Q of the rubber rollers 37a 
and 37b of the first correction mechanism 32 based on 
the calculated driving angle described above. By con- 

so trolling the rotation of the stepping motor 54 according 
to this calculated number of revolutions Q, the rubber 
rollers 37a and 37b of the first correction mechanism 32 
are rotated. 

[0070] Assuming the conveying speed (the periphery 
55 speed of the belts) of banknote P by the conveyor belts 
49a, 49b and 49c at Y (see FIG. 7), the driving angle at 
G (see FIG. 7), the radius of the rubber rollers 37a and 
37b at r and the circular constant at n t 
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the number of revolutions Q of the rubber rollers 
37a and 37b are calculated according to the following 
formula: 

5 

Q = Y/2rcr cose 

[0071] The posture correction controller 97 calculates 
the number of revolutions Q* of the rubber rollers 37a 
and 37b of the second correction mechanism 33 based 10 
on the detected skew amount. The rubber rollers 37a 
and 37b of the second correction mechanism 33 are ro- 
tated by controlling the rotation of the stepping motor 54 
according to this calculated number of revolutions Q'. 
[0072] Assuming the conveying speed ( the periphery 15 
speed of the belts) of banknote P by the conveyor belts 
49a, 49b and 49c at Y, the skew amount a, the radius 
of the rubber rollers 37a and 37b at r and the circular 
constant at rc, 

[0073] The number of revolutions Q' of the rubber roll- 20 
ers 37a and 37b are calculated according to the follow- 
ing formula: 

Q' = Y/27ir cos a 25 

[0074] The posture correction controller 97 controls 
the rotation of the stepping motor 48 by an angle to be 
corrected based on the skew angle when detecting the 
leading edge of a banknote P being conveyed by the 30 
sensor 82, rotates the drive shaft 35 of the second cor- 
rection mechanism 33. That is, at the timing when the 
leading edge of the banknote P passed the first correc- 
tion mechanism 32 passes the sensor 82; that is, at the 
timing the banknote P is clamped by the rubber rollers 35 
37a, 38a and 37b, 38b of the second correction mech- 
anism 33, the drive shaft 35 of the second correction 
mechanism 33 is rotated by the angle a in the direction 
of the arrow 83 in the figure. Thus, the rotation of the 
drive shaft 35 of the second correction mechanism 33 40 
in the state of the banknote P clamped by the rubber 
rollers 37a, 38a and 37b, 38b of the second correction 
mechanism 33 corrects the skew of the banknote P. 

[First Embodiment] 45 

[0075] Next, the correcting operation by the first cor- 
rection mechanism 32 of the posture correction device 
1 1 in the structure described above will be explained re- 
ferring to FIG. 4 and FIG. 7 and a flowchart shown in so 
FIG. 8. 

[0076] Now, it is assumed that the skew a and the shift 
AS show at the level shown by the solid line in FIG. 7 
are caused on a banknote P conveyed to the first cor- 
rection mechanism through the conveying path 7. 55 
[0077] Under this state, when judging the feeding of 
a banknote P (Pa) to the first correction mechanism 32 
by a detection signal from a sensor (not shown) on the 
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conveying path 7, the controller 90 outputs a control sig- 
nal to the posture correction controller 97. Then, the 
posture correction controller 97 drives and controls the 
stepping motor 54 of the first correction mechanism 32 
(ST 1 ). As a resurt, the rubber rollers 37a, 37b, 38a and 
38b of the first correction mechanism 32 are rotated in 
the conveying direction at a peripheral speed equal to 
that of the conveyor belt pair 49a-49c. 
[0078] Further, when the banknote P passes the pos- 
ture detecting sensor 70, a detection signal is output 
from the posture detecting sensor 70 to the posture cor- 
rection controller 97. 

[0079] According to the detection signal from the pos- 
ture detection sensor 70, the posture correction control- 
ler 97 judges the skew amount (a skew amount of a ban- 
knote P in the conveying direction, a skew angle a [°]), 
a shift amount AS [mm] from the center position (a pre- 
scribed position) 7a of the conveying path 7, and a 
length of the banknote P in the conveying direction 
[mm]) I as the conveying state of the banknote P fed into 
the posture correction device 11 through the conveying 
path 7 (ST 2). 

[0080] The posture correction controller 97 calculates 
a driving angle e ; that is, tan 6 = AS/I using the judged 
shift amount of conveying position, the skew amount 
and the length of conveying direction of the banknote P 
and the distance D of rubber rollers 37a and 37b (ST 3). 
[0081] Namely, the driving angle 6 fills following ex- 
pressions: 

' 4 + A<^< €+ ^^ 

+ As4iS { ^ (D+AS)Sina} " M= ° 
6 = 2 tan" 1 1 
(\D - tan(6-a)| + €/cos(6-a)) • sine = AS 

or 

' 4 + A^^ 

+ As4i5 {€+(D+AS)sina} - M=0 
6 = 2tan" 1 f 
(|D ■ tan(6 - ct)| + € I cos(G - a))-sin9 = AS 

[0082] Then, based on this calculated driving angle G 
and the current position of the drive shaft 35 of the first 
correction mechanism 32, the posture correction con- 
troller 97 drives and controls the stepping motor 48 of 
the first correction mechanism 32 (ST 4). By this driving, 
the drive shaft 35 is rotated to the position of an angle 
to correct the drive shaft 35. 

[0083] Further, at this time, the posture correction 
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controller 97 calculates the number of revolutions Q of 
the rubber rollers 37a and 37b based on this calculated 
driving angle 9 according to the following formula (ST 5): 

Q = Y/2nr cos 6 

[0084] The posture correction controller 97 controls 
the rotation of the stepping motor 54 at the number of 
revolutions corresponding to this calculated number of 
revolutions Q (ST 6). By this driving, the rubber rollers 
37a and 37b of the first correction mechanism 32 are 
rotated. 

[0085] As a result, when a banknote P (Pb) passes 
through the first correction mechanism 32, the moving 
speed of the banknote P and the speed of the rubber 
rollers 37a, 37b, 38a and 38b to the conveying direction 
of the banknote P (the speed component in the convey- 
ing direction of the banknote P out of the peripheral 
speed of the rubber rollers) agree with each other irre- 
spective of the driving angle of the drive shaft of the first 
correction mechanism 32, and under this state, the ban- 
knote P is moved to correct the shift. At this time, the 
correction amount A S is decided according to an angle 
to the direction crossing the conveying direction of the 
drive shaft 35 and a time of banknote P conveyed by the 
rubber rollers 37a, 37b, 38a and 38b. 
[0086] When the shift amount AS, the skew angle a 
and the shorter side length 1 of the banknote P are 
judged by the posture correction controller 97 as de- 
scribed above, in succession, 6 that is, tan 0 = A S/l is 
calculated in the posture correction controller 97. And 
the stepping motor 48 is rotated and controlled so as to 
drive the drive shaft 35 of the first correction mechanism 
32 by the angle of this e as shown by the arrow 81 in 
FIG. 4. At this time, the cylindrical shaft 43 of the first 
correction mechanism 32 and the shaft 44 are rotated 
in the reverse direction. However, as the one-way clutch 
55 idles and the rotating speed of the first correction 
mechanism 32 does not change. 
[0087] Further, it is possible to suppress the relative 
drop of the speed in the conveying direction of the ban- 
knote P by the rubber rollers 37a, 37b, 38a and 38b com- 
pared with the conveying speed of the banknote P (by 
the conveyor belts 49a-49c) with the change in the driv- 
ing angle e when the actual speed is made faster. That 
is, the number of revolutions are corrected for every driv- 
ing angle of the drive shaft of the first correction mech- 
anism 32. 

[0088] When a banknote P is conveyed into the first 
correction mechanism 32 under this state, the banknote 
P is conveyed while clamped by the rubber rollers 37a, 
37b, 38a and 38b. The banknote P being conveyed by 
the rubber rollers 37a, 37b, 38a and 38b is directed in 
the direction T that is shifted by an angle 6 to the center 
line 7a of the conveying path 7. At this time, the ban- 
knote P is directed in the direction of the arrow V while 
maintaining the skew angle a and the shift of position in 



the cross direction only is corrected. 
[0089] At this time, the moving speed of the banknote 
P and the speed of the rubber rollers 37a, 37b, 38a and 
38b to the conveying direction of the banknote P agree 
5 with each other irrespective of he driving angle of the 
drive shaft 35 of the first correction mechanism 32 and 
the skew (of the posture) of the banknote P is not 
changed by the difference in the speeds and it becomes 
possible to make the highly accurate correction. 
w [0090] ft is the assumption that, for example, the 
swing angle of the drive shaft finishes the drive to the 
correction angle (the driving angle) when the banknotes 
are rushed in (t1, t2, t3, the conveying timings of ban- 
knotes P) and the conveying speeds of the rubber rollers 
15 37a, 37b, 38a and 38b in the vertical direction are cor- 
rected for each swing angle of the drive shaft 35 when 
the banknotes P are further rushed in as shown in FIG. 
9. 

[0091] Thus, by adjusting the rotating speeds of the 
rubber rollers 37a, 37b, 38a and 38b to the swing angle 
of the drive shaft 35, it becomes possible to make the 
highly precise correction without changing the skew (the 
posture) of banknotes P. 

[0092] Further, the posture correction controller 97 
controls the driving of the stepping motor 48 of the sec- 
ond correction mechanism 33 based on the judged skew 
amount (angle) a of the banknotes P (ST 7). By this driv- 
ing, the drive shaft 35 of the second correction mecha- 
nism 33 is rotated to the position of an angle to correct 
the skews (in the reverse direction of the arrow 83). 
[0093] The posture correction controller 97 calculates 
the number of revolutions Q' of the rubber rollers 37a 
and 37b based on the skew amount (angle) a according 
to the following formula (ST 8): 

Q' = Ycosot/2jcr 

[0094] The posture correction controller 97 controls 
the rotation of the stepping motor 54 at the number of 
revolutions corresponding to this calculated number of 
revolutions Q' and by this driving, the rubber rollers 37a 
and 37b of the second correction mechanism 33 are ro- 
tated. 

[0095] As a result, when banknotes P are going into 
the second correction mechanism 33, the moving speed 
of the banknotes P and the speed of the rubber rollers 
37a, 37b, 38a and 38b in the conveying direction of the 
banknotes P (the speed component in the conveying di- 
rection of the banknote P of the peripheral speed of the 
rubber rollers) agree with each other irrespective of the 
driving angle of the drive shaft 35 of the second correc- 
tion mechanism 33. 

[0096] Under this state, by a detection signal from the 
sensor 82, the posture correction controller 97 judges 
that banknotes P are received (ST 9). 
[0097] According to this judgment, the posture correc- 
tion controller 97 drives the stepping motor 45 until the 
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skew amount (angle) of the second correction mecha- 
nism 33 becomes zero (ST 1 0). By this driving, the drive 
shaft 35 of the second correction mechanism 33 is ro- 
tated to the position of an angle 0 where the skew is 
corrected (in the direction of the arrow 83). 5 
[0098] Then, the posture correction controller 97 con- 
trols the driving of the stepping motor 54 of the second 
correction mechanism 33 and rotates the rubber rollers 
37a, 37b, 38a and 38b at a peripheral speed equal to 
those of the conveyor belt pair 49a-49c. That is, the 10 
number of revolutions of the rubber rollers 37a and 37b 
are returned to the conveying speed Y (ST 11 ). 
[0099] As a result, at the timing when the leading edge 
of the banknote P passed the first correction mechanism 
32 passed the sensor 82; that is, at the timing when the 15 
banknote P (Pc) is clamped by the rubber rollers 37a, 
37b, 38a and 38b of the second correction mechanism 
33, the second correction mechanism 33 is rotated by 
an angle a in the direction of the arrow 83 shown in the 
figure. Thus, the skew of the banknote P (Pd) is correct- 20 
ed as the second correction mechanism 33 is rotated 
under the state with the banknote P is clamped by the 
rubber rollers 37a, 37b, 38a and 38b of the second cor- 
rection mechanism 33. 

[0100] The banknotes P of which shift and skew are 25 
corrected continuously by a series of control operations 
described above are conveyed to the detector 12 at the 
downstream side as the banknotes P in the properly 
centered posture. 

[0101] Further, out of banknotes P sent into the pos- 30 
ture correction device 1 1 , those banknotes without skew 
and shift are conveyed to the immediately behind detec- 
tor 12 while kept in the proper posture without rotating 
the drive shafts 35 and 35 of the first and second cor- 
rection mechanisms 32 and 33. 35 
[0102] In this embodiment, the proper posture de- 
notes the reference posture of a banknote P of which 
one side along the longitudinal direction is orthogonal to 
the center line 7a of the conveying path 7 and the center 
is positioned on the center line 7a. *o 
[0103] As described above, it becomes possible to 
correct the shift and skew of banknotes precisely while 
keeping the banknote posture to the extend possible by 
avoiding such a problem that the speed drops in a mo- 
ment when a banknote P enters into the correction arm 45 
rollers of the first and second correction mechanisms 
and the banknote posture is changed (skewed) as the 
collision is caused. 

[Second Embodiment} 50 

[0104] Next, whether the correction process should 
be executed or prohibited will be explained based on a 
gap between the preceding banknote P and a current 
banknote P in the posture correction device 11 . 55 
[0105] In this case, the posture correction controller 
97 judges the trailing edge of a preceding banknote P 
and the leading edge of a current banknote P based on 
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a detection signal from the posture detecting sensor 70, 
and based on this judgment, judges a gap (a space) be- 
tween the preceding and the current banknotes P. 
[01 06] Further, a detection signal from the conveying 
detecting sensor(not shown) provided at the upper 
stream from the posture correction controller 97 on the 
conveying path 7 may be used instead of the detection 
signal from the posture detecting sensor 70. 
[0107] Next, the posture correction judging operation 
will be explained referring to a flowchart shown in FIG. 
10. 

[0108] First, as shown in FIG. 11, a case wherein a 
banknote P1 and a current banknote P2 are conveyed 
with a gap (space) g1 between them will be explained. " 
[01 09] The posture correction controller 97 judges the 
trailing edge of the preceding banknote P1 and the lead- 
ing edge of the current banknote P2 according to a de- 
tection signal from the posture detecting sensor 70, and 
judges a gap (space) g1 between the preceding ban- 
knote P1 and the current banknote P2 from the trailing 
edge of the preceding banknote P1 and the leading 
edge of the current banknote P2 (ST 21 ). Then, the pos- 
ture correction controller 97 judges whether this gap g1 
is larger than, equal to or smaller than a correctable val- 
ue (ST 22). At this time, the posture correction controller 
97 judges this gap g 1 smaller than the correctable value 
and judges the prohibition of the posture correction for 
the preceding banknote P1 and the current banknote P2 
(ST 23) and sets the drive shaft 35 of the first correction 
mechanism 32 and the drive shaft 35 of the second cor- 
rection mechanism 33 at the parallel positions. 
[01 10] As a result, the preceding banknote P1 and the 
current banknote P2 pass through the posture correc- 
tion device 11 without correcting the shift and skew. 
[0111] Next, a case wherein the preceding banknote 
P1 and the current banknote P2 are conveyed with a 
gap (space) g2 as shown in FIG. 12 will be explained. 
[01 1 2] The posture correction controller 97 judges the 
trailing edge of the preceding banknote P1 and the lead- 
ing edge of the current banknote P2 according to the 
detection signal from the posture detecting sensor 70, 
and judges a gap (space) g2 between the preceding 
banknote P1 and the current banknote P2 by the trailing 
edge of the preceding banknote P1 and the leading 
edge of the current banknote P2 (ST21 ). Then, the pos- 
ture correction controller judges whether this gap g2 is 
larger then, equal to or smaller than a correctable value 
(ST 22). At this time, the posture correction controller 
97 judges this gap g2 larger than (equal to) a correctable 
value and judges to approve the posture correction of 
the preceding banknote P1 and the current banknote P2 
(ST24), and the shift correction by the first correction 
mechanism 32 and the skew correction by the second 
correction mechanism 33 are executed. 
[0113] FIG. 11 is a diagram showing a case wherein 
a banknote P taken in at a short pitch is sent into the 
posture correction device 11. 

[01 14] For the skew correction, drive the first correc- 
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tion mechanism 32 by a correction angle till the leading 
edge of a banknote P enters into the drive shaft 35 that 
functions as a skew correction arm. Then, by conveying 
the banknote P askew in the skew angle direction by the 
rubber rollers, correct the skew of the banknote P with- 
out changing the posture. Thereafter, the drive shaft 35 
keeps the correction angle as long as the banknote P is 
on the rubber rollers. 

[0115] Therefore, the timing for driving the drive shaft 
35 is determined according to the gap between the trail- 
ing edge of the preceding banknote P and the leading 
edge of the succeeding banknote P2. 
[0116] The limit for the skew correction of a closing 
banknote P is determined by the operating time of the 
drive shaft 35. As the drive shaft 35 is driven once for 
one sheet of banknote, after the correction, the drive 
shaft 35 is kept at the swing angle at the time when the 
correction was made until a succeeding banknote P 
comes. 

[01 1 7] A banknote P closing by exceeding this limita- 
tion cannot be corrected and it is necessary to prohibit 
the correction. 

[0118] When the closing banknotes P1 and P2 are 
conveyed closely, if the banknote P1 was corrected, the 
banknote P2 cannot be corrected if the correcting limit 
was exceeded like the gap g1 . Therefore, the banknote 
P2 is passed without correcting the skew with the swing 
angle that was used for correcting the banknote P1. 
When the shift from the center of the banknote P1 was 
Z1 and the shift from the center of the banknote P2 was 
Z2, the banknote P1 is corrected to the center position 
and the banknote P2 is shifted from the center position 
by Z1 + Z2. 

[0119] In FIG. 11 and FIG. 12, the gaps g1 and g2 
between the preceding and current banknotes P1 and 
P2 are checked and when the gap g1 exceeded the cor- 
rection limit, the drive shaft 35 of the first correction 
mechanism 32 is driven to the position parallel to the 
preceding banknote P1 and the correction of the closing 
banknotes P1 and P2 is prohibited. Thus, a succeeding 
banknote P is prevented from being shifted largely. 
[0120] Accordingly, the correction of two sheets of 
banknotes that are closed to each other in excess the 
correction limit is prohibited. Thus, it becomes possible 
to solve a problem that a jam is caused when a preced- 
ing banknote is corrected, a succeeding banknote is 
shifted largely from the center if the preceding banknote 
is corrected. 

[Third Embodiment] 

[0121] Next, in the posture correction device 11, 
whether the shift correction process is to be performed 
based on the gap (space) between a preceding ban- 
knote P and a current banknote P and the direction of 
the shift of the banknotes P1 and P2 or the correction 
process is to be prohibited will be explained. 
[0122] In this case, the posture correction controller 



97 judges the trailing edge of the preceding banknote 
P1 and the leading edge of the current banknote P2 and 
based on this judgment, judges the gap (space) be- 
tween the preceding banknote P1 and the current ban- 
5 knote P2. 

[0123] Further, the posture correction controller 97 
judges the shift amount AS based on a detection signal 
from the posture detecting sensor 70. 
[0124] Then, the correcting operation will be ex- 

10 plained referring to a flowchart shown in FIG. 13. 

[01 25] First, the posture correction controller 97 judg- 
es the trailing ends of the preceding banknote P1 and 
the leading edge of the current banknote P2 according 
to a detection signal from the posture detecting sensor 

15 70, and judges 

a gap (space) between the preceding and the current 
banknotes P1 and P2 (ST 31). Then, the posture cor- 
rection controller 97 judges whether this gap is larger 
than, equal to or smaller than a correctable value (ST 

20 32). At this time, when judged this gap smaller than a 
correctable value, the posture correction controller 97 
judges whether the preceding banknote P1 has the shift 
(ST 33). 

[0126] As a result, when judged that the preceding 
25 banknote P1 has no shift and is positioned on the center 
of the conveying path 7, the posture correction controller 
97 judges the approval of the posture correction for the 
preceding banknote P1 and the prohibition of the pos- 
ture correction for the current banknote P2 (ST 34). 
30 [0127] Thus, the shift correction of the preceding ban- 
knote P1 by the first correction mechanism 32 is not 
made and the skew correction is made by the second 
correction mechanism 33. The current banknote P2 
passes the posture correction device without receiving 
35 the shift correction by the first correction mechanism 32 
and the skew correction by the second correction mech- 
anism 33 (without change). 

[0128] Further, in the above STEP 33, when judged 
that the preceding banknote P1 has the shift, the posture 

40 correction controller 97 judges whether the shift direc- 
tion and amount of the preceding banknote P1 are equal 
to those of the current banknote P2 (ST 35). 
[01 29] As a result, when judged that the direction and 
amount of shift of the preceding banknote P1 are equal 

45 to those of the current banknote P2, the posture correc- 
tion controller 97 judges the approval of the posture cor- 
rection for the preceding banknote P1 and the prohibi- 
tion of the posture correction for the current banknote 
P2 (ST 34). 

so [01 30] Thus, the preceding banknote P 1 receives the 
shift correction by the rotation of the drive shaft 35 of 
the first correction mechanism 32 and the skew correc- 
tion by the second correction mechanism 33. As the 
drive shaft 35 of the first correction mechanism 32 is 

55 kept in the state when the preceding banknote P1 , the 
current banknote P2 receives the shift correction and 
passes without receiving the skew correction by the sec- 
ond correction mechanism 33. 
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[0131] Further, when judged that the direction and 
amount of the shift of the preceding banknote P1 are not 
the same as those of the current banknote P2 in the 
above step 33, the posture correction controller 97 judg- 
es whether the shift direction of the preceding banknote 5 
P1 is right or left (ST 36). 

[0132] Then, when judged that the shift direction of 
the preceding banknote P1 is right, the posture correc- 
tion controller 97 judges whether the current banknote 
P2 is shifted to the right further than the preceiding ban- 10 
knote P1 (ST 37). 

[01 33] As a result of this judgment, when judged that 
the current banknote P2 is shifted further to the right 
than the preceding banknote P1 , the posture correction 
controller 97 judges the approval of the posture correc- 15 
tion for the preceding banknote P1 and the prohibition 
of the posture correction for the current banknote P2 (ST 
34). 

[01 34] Thus, the shift correction of the preceding ban- 
knote P1 by the rotation of the drive shaft 35 of the first 20 
correction mechanism 32 and the skew correction by the 
second correction mechanism are made. The drive 
shaft 35 of the first correction mechanism 32 is kept in 
the state when the preceding banknote P1 was proc- 
essed, the current banknote P2 receives the shift cor- 25 
rection and passes the posture correction device with- 
out receiving the skew correction by the second correc- 
tion mechanism 33. 

[01 35] Further, when judged that the current banknote 
P2 is not shifted to the right furthermore the preceding 30 
banknote P1 in Step 37, the posture correction controller 
97 judges the prohibition of the posture correction for 
the preceding banknote P1 and the current banknote P2 
(ST38) and sets the drive shafts 35 of the first correction 
mechanism 32 and that of the second correction mech- 35 
an ism 33 at the positions parallel to each other. 
[01 36] As a result, the preceding banknote P1 and the 
current banknote P2 pass through the posture correc- 
tion device 11 without the shift and skew corrections. 
[0137] Further, when judged that the preceding ban- 40 
knote P1 is shifted to the left in Step 36, the posture 
correction controller 97 judges whether the current ban- 
knote P2 is further shifted to the left from the preceding 
banknote P1 (ST 39). 

[01 38] As a result, when judged that the current ban- 45 
knote P2 is shifted to the left furthermore the preceding 
banknote P1 , the posture correction controller 97 judges 
the approval of the posture correction for the preceding 
banknote 1 and the prohibition of the posture correction 
for the current banknote P2 (ST 34). 50 
[01 39] Thus, the shift correction by the rotation of the 
drive shaft 35 of the first correction mechanism 32 and 
the skew correction by the second correction mecha- 
nism 33 are made for the preceding banknote P1 . The 
drive shaft 35 of the first correction mechanism 32 is 55 
kept in the state of processing the preceding banknote 
P1 , the shift correction is made for the current banknote 
P2 and passes through the posture correction device 1 1 
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without the skew correction by the second correction 
mechanism 33. 

[01 40] Further, when judged that the current banknote 
P2 is not shifted to the left further the preceding ban- 
knote P1 in Step 39, the posture correction controller 97 
judges the prohibition of the posture correction for the 
preceding banknote P1 and the current banknote P2 
(ST 38) and sets the drive shaft 35 of the first correction 
mechanism 32 and the drive shaft 35 of the second cor- 
rection mechanism 33 at the positions parallel to each 
other. 

[0141] As a result, the preceding banknote P1 and the 
current banknote P2 pass through the posture correc- 
tion device 11 without the shift and skew correction. 
[0142] Further, when judged that the gap is larger than 
(equal to) a correctable value in the above Step 32, the 
posture correction controller 97 judges the approval of 
the posture correction for the preceding banknote P1 
and the current banknote P2 (ST 40) and the shift cor- 
rection by the first correction mechanism 32 and the 
skew correction by the second correction mechanism 
are made. 

[0143] When the measuring of the current banknote 
P2 is completed, for example, when the preceding ban- 
knote P1 is shifted by 21 to the right from the center in 
FIG. 11, the result of the gap g1 and the shift from the 
center are obtained. When the gap is a correctable val- 
ue, the correction of the preceding banknote P1 and the 
current banknote P2 is approved and the correction is 
made. 

[01 44] When the gap g 1 is smaller than the correction 
limit as shown in FIG. 11 , if the preceding banknote P1 
is shifted to the right by Z1 , the drive shaft(the correction 
arm) 35 is tilted to the left by an angle 9 in order to correct 
the shift to the center position if the preceding banknote 
P1 is corrected. 

[0145] When the preceding banknote P1 is shifted to 
the right by 21, if the current banknote P2 is shifted to 
the right from this position of 21 as the reference, the 
current banknote P2 is corrected to the right from the 
center by a difference from Z1 by correcting the preced- 
ing banknote P1 according to the process in Step 34 
shown in the flowchart and by processing the current 
banknote P2 without correcting in the state of the arm 
angle for corrected the preceding banknote P1 . 
[0146] Conversely, when the current banknote P1 is 
shifted to the left from the position of 21 (FIG. 11), the 
current banknote P2 that is shifted to the left is further 
shifted to the left and therefore, by setting the correction 
arms at the parallel positions by the process in Step 38 
of the flowchart, perform the process to pass he preced- 
ing and current banknotes without making the correc- 
tion. 

[0147] When the preceding banknote P1 is shifted to 
the left, the banknote P1 is processed by replacing the 
left and right in the process described above. 
[0148] As described in detail in the above, according 
to this invention, it is possible to provide a paper-like 
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materials processing apparatus that is capable of bring- 
ing the speed of shift correction rollers for moving paper- 
like materials in the conveying direction at an angle 
based on the shift amount crossing the conveying direc- 
tion of paper-like materials in agreement with the con- 5 
veying speed by a conveying means and preventing the 
posture of paper-like materials from being changed by 
the shift correction rollers. 

[01 49] In addition, it is possible to provide a paper-like 
materials processing apparatus capable of prohibiting io 2. 
the correction of the posture of paper-like materials that 
are close to each other in excess of the limit for the pos- 
ture correction and preventing the expansion of shift of 
succeeding paper-like materials. 



Claims 

1. A paper-like materials processing apparatus com- 
prising: 20 

conveying means for conveying paper-like ma- 
terials along a conveying path; 
first detecting means for detecting a shift 
amount of paper-like materials being conveyed 25 3. 
by the conveying means in the direction cross- 
ing the conveying direction; 
moving means provided at the latter stage of 
the detecting means on the conveying path, 
provided with a supporting arm supported at the 30 
center of the conveying path and shift correc- 
tion rollers proved to this supporting arm for 
moving paper-like materials being conveyed by 
the conveying means in the direction crossing 
the conveying path; 35 
first calculating means for calculating a driving 
angle of the support arm based on a shift 
amount from a prescribed position detected by 
the first detecting means; 

second calculating means for calculating 40 4. 
number of revolutions of the shift correction roll- 
ers so that a speed component out of the pe- 
ripheral speed of the shift correction rollers in 
the conveying direction of paper-like materials 
becomes equal to a conveying speed by the 45 
shift correction rollers; 

support arm rotating means for rotating the sup- 
port arm of the moving means based on the 
driving angle calculated by the first calculating 
means; so 
correction roller rotating means for rotating the 
shift correction rollers of the moving means 5. 
based on the number of revolutions calculated 
by the second calculating means; and 
first correcting means for correcting the shift 55 
from a prescribed position of the paper-like ma- 
terials by moving the paper-like materials that 
are conveyed by the conveying means in the 



direction crossing the conveying path in the 
state with the support arm of the moving means 
rotated in the direction crossing the conveying 
path by the support arm rotating means and in 
the state with the shift correction rollers of the . 
moving means being rotated at the number of 
revolutions by the correction roller rotating 
means. 

The paper-like materials processing apparatus ac- 
cording to claim 1, wherein the first detecting means 
includes means for detecting a skew amount of pa- 
per-like materials to the conveying direction; and 

the correcting means is provided at the latter 
stage of the moving means on the conveying path 
and includes means for correcting the skew in the 
direction crossing the conveying direction of the pa- 
per-like materials by rotating the paper-like materi- 
als conveyed by the conveying means by the sup- 
port arm rotating means by the driving angle to off- 
set the skew amount in the conveying direction of 
the paper-like materials detected by the detecting 
means. 

The paper-like materials processing apparatus ac- 
cording to claim 1, further comprising: 

second detecting means provided at the latter 
state of the moving means on the conveying 
path for detecting features of paper-like mate- 
rials being conveyed on the conveying path; 
and 

classifying means provided at the latter stage 
of the second detecting means for classifying 
paper- like materials conveyed on the convey- 
ing path based on the features of paper-like ma- 
terials detected by the second detecting 
means. 

The paper-like materials processing apparatus ac- 
cording to claim 1, wherein the number of revolu- 
tions Q of the shift correction rollers is as follows: 

Q = Y/2nr cose 

where, Y is the conveying speed of the conveying 
means, G is the driving speed of the shift correction 
rollers, r is the radius of the shift correction rollers 
and n is the circular constant. 

A paper-like materials processing apparatus com- 
prising: 

conveying means for conveying paper-like ma- 
terials in order consecutively along a conveying 
path; 

first detecting means for detecting shift 
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amounts of preceding paper-like materials con- 
veyed in order by the conveying means to either 
left and right directions crossing the conveying 
direction, skew amounts in the direction cross- 
ing the conveying direction of paper-like mate- 5 
rials, and a gap of preceding and current paper- 
like materials; 

first correcting means for correcting the shift 
and skew in the direction crossing the convey- 
ing direction based on the shift and skew 10 
amounts detected by the detecting means for 
the preceding and current paper-like materials 
when a gap between the preceding and current 
paper-like materials detected by the first de- 
tecting means is more than a prescribed gap; 15 
and 

prohibiting means for prohibiting the correction 
of shift and skew for the preceding and current 
paper-like materials being conveyed by the 
conveying means when a gap between the pre- 20 
ceding and current paper-like materials detect- 
ed by the first detecting means are less than 
the prescribed gap. 

6. The paper-like materials processing apparatus ac- 25 
cording to claim 5, further comprising: 

second correcting means for correcting the shift 
and skew in the direction crossing the convey- 
ing direction based on the shift and skew 30 
amounts detected by the first detecting means 
for the preceding paper-like materials being 
conveyed by the conveying means when a gap 
between the preceding and current paper-like 
materials detected by the first detecting means 35 
is less than the prescribed gap and the shift di- 
rections of the preceding and current paper-like 
materials detected by the detecting means are 
the same or there is no shift 

40 

7. The paper-like materials processing apparatus ac- 
cording to claim 5, wherein the prohibiting means 
prohibits the correction of shift and skew of the pre- 
ceding and current paper-like materials conveyed 

by the conveying means when a gap between the *s 
preceding and current paper-like materials detect- 
ed by the first detecting means is less than the pre- 
scribed gap and the shift directions of the preceding 
and current paper-like materials detected by the 
first detecting means are different 50 

8. The paper-like materials processing apparatus ac- 
cording to claim 5, further comprising: 

second detecting means for detecting features 55 
of paper-like materials corrected by the correct- 
ing means or paper-like materials prohibited for 
the correction by the prohibiting means; and 



classifying means for classifying the paper-like 
materials conveyed by the conveying path 
based on the features of the paper-like materi- 
als detected by the second detecting means. 

9. The paper-like materials processing apparatus ac- 
cording to claim 6, further comprising: 

second detecting means for detecting features 
of the paper-like materials corrected by the first 
correcting means or the paper-like materials 
corrected by the second correcting means or 
the paper-like materials prohibited by the pro- 
hibiting means for the correction; and 
classifying means for classifying paper-like ma- 
terials conveyed by the conveying means 
based on the features of the paper-like materi- 
als detected by the second detecting means. 

10. A paper-like materials processing apparatus com- 
prising: 

conveying mean for conveying paper-like ma- 
terials along a conveying path; 
detecting means provided on the conveying 
path for detecting the skew of the paper-like 
materials conveyed by the conveying means in 
the direction crossing the conveying direction; 
rotating means provided at the latter stage of 
the detecting means on the conveying path, 
provided with a support arm at the center of the 
conveying path and a skew correcting roller 
provided to the support arm for correcting the 
skew of paper-like materials conveyed by the 
conveying means in the direction crossing the 
conveying path; 

first calculating means for calculating a driving 
angle of the support arm based on a skew 
amount in the direction crossing the conveying 
direction detected by the detecting means; 
second calculating means for calculating 
number of revolutions of the skew correcting 
rollers so that a speed component for the con- 
veying direction of paper-like materials out of 
the peripheral speed of the skew correcting roll- 
ers becomes equal to the conveying speed by 
the conveying means accompanied with the 
change in the driving angle calculated by the 
first calculating means; and 
correcting means for rotating the support arm 
based on the driving angle calculated by the 
first calculating means, receiving paper-like 
materials by rotating the skew correcting rollers 
based on the number of revolutions calculated 
by the second calculating means and correct- 
ing the skew in the direction crossing the con- 
veying direction of the paper-like materials by 
the driving angle to offset the skew amount in 
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the direction crossing the conveying direction 
of the paper-like material detected by the de- 
tecting means. 

11. The paper-like materials processing apparatus ac- 5 
cording to claim 10, wherein the correcting means 
has means for returning the number of revolutions 
of the skew correcting rollers to the speed equal to 
the conveying speed by the conveying means after 
receiving paper-like materials. m> 
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